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SKLTAREEKO, K,

Prospects for she expansicn of ferr.us retallurgy in the United Arab
: s ; ., 1 TS .
Republic, Met, i gornorud. prom. nc.3:82 ly-Je 'é3. (4174 17:1)
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FEDOROVSKIY, N,V,; SKLYARENKO, N,&,

Nodulizing of ores and concentrates, Met., i gornmorud. prom,
no.4:90-91 Ji-Ag 163, (MIRA 16:11)
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MUGUYEV, G.D.; SKLIARENKO, N,K, [*ranslator]

Technical trends im the expansion of blast furnace practices
in the United States, Met, i gornorud., prom. no,4:91-93
Ji-Ag ‘63, (MIRA 16:11)
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GOLIKOV, Vladimir Ivanovich {Holikov, V.]; OMISHCIENKO, Aleksey
tioiseyevich [Onyshchenko, O, ﬁ ; SKIYARENKO, 0., red.;
l’:IL'KH;, Iu., tekhno redc

[Cost of farm produce and how to reduce it] Sobivartist' silt-
s'kohospodars'koi produktsii i shliakhy ii znyzhennia. Kyiv,
Derzh.vyd-vo polit.lit-ry URSR, 1960. 70 p. (MIRA 15:1)

(Ukraine-~Farm produce)
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VOL'TOVSK1Y, Boris Iovlevich [Vol'tova'kyi, B,]; SKLYARENKO, O,, red,;
LYAMKIN, V., tekhn.red, SR o

[Pa1r111 in good time the seven-year plan for animal husbandry;
based on_the practices of the party organization in Cherkaasy
Province] Semyrichlcu v haluzi tvarynnytstva - dostrokovo;
z dosvidu robory Cherkas'koi oblasnoi partiinoi organizatsii,
Kyiv, Derzh,vyd-vo polit.lit-ry URSR, 1960. 78 p,
(MIRA 13:5)

1. Sekratar' Charkasskogo oblastnogo komitata Kommuniaticheskoy
partii Ukrainy (for Vol'tovskiy).

(Stock and stockbreeding)
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Rivets made from fired cartridges. Avt. transp. 33 no.§:
34 My *s5. (MIRA 8:8)
(Rivets)
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BOL'SHAKOV, M.M., inzh.; SKLYARENKO, R.V., tekhnik

Reinforced-concrete supporting plate for an ore-crushing mill,
Mashinostroenie no.l.t52-53 Jl-Ag Y64, (MIRA 17;10)
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SKLYARENKO, S5.I.; SMIRNOV, I,V,; HYSEV, A.P.; SHEVIS0VA, N.S.

Production of cesium hydroxide by electrolysis of cesium

chloride in an electolyzer with a horizontal filtering

diaphragm, Zhur.prikl, khim. 37 no. 5:1036-1041 My '64.
(MIRA 17:7)
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EKOROBEYNIKOV, A,T.; SKLYARENEO ;, ALVEROV, I,A.; MALYKHIN, Yu.Z.;
BURCHENKO. PnNn MMB""&!. 4 4 u'z U

Letter to the editor. Sel'khozmashina no.4:22 Ap '56,(MLBA 9:7)
(Machinery--Testing)
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.‘SKI' NKO, VoK., jnzhener; MALYKHIN, Yu.2., inzhener.

New machinery for cultivatin
i g and harvesting ¢
Sel'khozmashina no.6:6-10 Je 156, & corn end wﬁrr.a:e;-tgi

1. TSentral'no-Chernozemnaya mashinoispytatel'naya stanteiya.
(Agricultural machinery) (Harvesting machinery)
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Stabilizer system of the Scott Viner harvester. Sel'khogmashina
no.8:30-31 Ag 'S57, (MILBA 10:8)

1.TSentral'no~Chernozemnaya mashinoispytatel'naya stantsiya,
(Combines (Agricultural machinery))
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SLLYARENEO, V,M.; PAFASOV, A.Ye., starshiy inzh.; BAKULIN, A.A.

Letters to the editor, Put! i put. khoz, 5 no. 1:45 Ja 161,
(MIRA 14:5)

1. Nachal'nik stroitel'nogo otdela Glprotranskar'yera {for

Sklyarenke), 2. Nachal'nik otdela puti, zdaniy 1 sooruzkeniy

otdeleniya dorogi, st. Shauljay, Litovskoy dorogi (for Bakulin),
(Railroads)
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PANASOV, A, Ye,, inzh,; ZAYTSEV, V. G., inzh.; KO, V. M., inzh.

Stabilization of the roadbed on a karstic section, Put! i put,
khoz. 6 no.9:20-22 '62, (MIRA 15:10)

(Soil stabilization) (Railroads—Track)
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Iz

SHIRYAYEV, Sergey Dmitriyevich. Prinimal uchastiye MORGUNOV, B.P,
HIKITIN, V.A., si'pinise, red.; SKLYARENKO, ¥,V,, al'pinist,
red,; GNILOVSKIY, V.., red,; KHARCHENKO, L.I,, red,;
STEBLYANKO, T.V., tekhn.red,

[4cross the Northern Caucasus] Po Severnomu Kavkazu. Stavropol!,
Stavropol'skoe kmizhnee izd-vo, 1960, 380 p.
(MIRA 13:12)
(Caucasus, Northern--Guidebooks)
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SELYARENKO, V.Z.; TOLOCHINTSEV, S.I.
Suspended chute drawer for stationary loading points equipped with
conveyer belts, Ugol' 32 no,9:39-40 S !57, (MIRA 10:10)

1,Shakhta No.70 kombinata Karagandaugol®,
(Coal handling)
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SKLYARKNKO, Ye.A.

Use of aminazine in psychiatric practice; preliminary report.
Zhur. nevr. i psikh. 56 no.2:166-171 156, (MLRA 9:5)

1. Kafedra psikhiatrii (zav.-prof. 0.V. Kerbikov) II Moskovskogo
meditsinskogo instituta imen{ I.V. Stalina.
(CHLORPROMAZINE, therapeutic usae,
ment. disord. (Rus))
{MENTAL DISORDERS, therapy,
chlorpromazine (Rus))
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'SKLYARENKO, Ye.F., inzh.
“"m

Centralized remote control of several winches oper
ati id
cablas. Shakht.stroi. no.10:28-29 0 's7, P (H?gAggoziz)
(Shaft sinking) (Winches) (Remote control)
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sumunmo, Yo.P

R L SRt

*r(welling 180 - 320 kv, -a,
strol, nn,2:26-23 58,

s 1inzh,

6 W, transformer substation, Shakht,

(MIRA 11:3)

{(Zlectrie substations)
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SKLYARENKO, Ye.F., inzh,

Remote cﬁﬁtrol of fla
el P8 in shaft 8inking, Shakht, 8troi, 4 no,4;19~

(MIRA 13:11)

—

1. Trest Luganskshaldxtoprokhodka.

(Shaft sinking) (Bemote control)
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POL'SKIY, N,I., GOKH3ERG, I,TS.; DYNIN, A.S

BRODSKIY S kit DO re.c -5 SOLOMYAK, M.Z.; VILENKIN, N.Ya.;

Summaries of papers accepted for publication by the Moscow

Mgghematlc"l Society, Usp, mat. nauk 18 no.2: 179-188 Mr-Ap
L]
(MIRA 16:8)
(Moscow--Mathematical societies)
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SKL NKO, Ye., Inzhener.

e TR LN L RV P R iy
Device for detemining the position of shaft bunte Ma
n0.6:13-14 Je '56. " t(;;i;flé'g)

(Shaft sinking) (Mine timbering)
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AUTHOR s Sklyarenkoulg&wvdn.m SOV/20m120-6-9/59
TITLE: -3&cﬂﬂ§§g?”;xtensions of Semibicompact Spaces (Bikompaktnyyo

rasshireniya senibikompaktnykh prostranstv)
PERIOIDCAL: Doklady Akademii nauk S55R,1958,Vol 120,Hr 6,pp 1200-1203(USSR)

ABSTRACT: By an example Yu. Smirnov [Ref 7] showed that the result of
Freudenthal [Ref 1,2] is not right in the most general case
(in order that the space R with countable base possesses a
bicompact extension R with countahble base and a null-di-
mensional complement, it is necessary and sufficient that R
is semibicompact). The author proves the theorem of Freudenthal
in a special case.

It is said that R bossesses a denumerable weight on the set
A , if there exists a denumerable sequence. V,A of neighbor~
hoods of A , so that every neighborhood UA cofitains a certain
one of the neighborhoods VA, Let & bve the class of all

Spaces which possess a denumerable weight on every bicompact
set. conteins all metrizable spaces.
Theoremg\g space R of the class J” possesses a bicompact ex
tension R with null-dimensional (in the sense of Ind) com-
plemert R\R if and only if it is semibicompact,

Card 1/2
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Bicompact Extensions of Secibicompact Spaces 50v/20-120-6 9/59%

] ég;g;ﬁ;gittgsa?'ori% information of Smirnow to the author +ths
inally-compact in every bicompae on in
ct extens i
;?; ;aseoofltgeNspages of the class & , so tﬁat the conéggi;ZS
= 0, In = and ind N = 0 are equi
d ‘ quivalent
}here are 7 references, 4 of which are Joviet, 1 imer‘ 8
! Duteh, and 1 Czech. o me

P 3 . g -
RESENTED: February 11, 1958, by P.Z. Aleksandrov, Academician
SUBMITTED:  January 30, 1958

1. Mathamatiee

Card 2/2
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AUTHOR: Sklyarenko, 7Ye, sov/20-123-1-e/f6
TITLE: . On the Imbedding of Normal Spaces in Bicompacts of the ‘Same Weight

PERIODICAL: Doklagy Akademii nayj SSSR, 1458, Vo1 123, BNr 1, pp 36-39 (USéB)

ABSTRACT: The present paper, written under the direction of Yu. M. Smirnoy
consisgtg easentially of two theorems: I, Every normal space has
& bicompact extension with the same weight and dimension. I7, To
€very countable system of closed sets Ak of a norma]l space R

there existg a bicompact extension R# having the Bame weight angd
for which the 4ig R*[A ]- dinm 4, for all k. (dim is defined by

finite open coverings), .
There are 5 references, 4 of which are Soviet, and 1 utch,

Moscow State University imeni M.V.Lomonosov) ..
PRESENTED; June 9, 1958, by P.S.Alaksandrov, Academician
SUBMITTED; May 4, 1958

Card 1/14
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4
16(1)
AUTHOR: Sklyarenko, Ye.G. 3LV/38-23-2-4/1C
TITLE: On the Dimehsibﬁ“Properties of Infinite-Dimensional lipaces

(¢ raznernostnykh svoystvakh beskonechnomernykh prostranatv)

IZRTGDICAL: Izvestiya Akademii nauk SGOR,Seriya matematicheskaya,1959,
Vol 23, Hr 2, pp 197 - 212 (U3:R)

ABOTHACT: svery closed set C is denoted as diaphragn of the sets Ai and
Bi for which the complement R\C is not connected and is de-

composed into disjoint open sets G and H so that ASG and
BC H. According to Yu.M. Smirnov the space R is denoted as
weakly infinite-dimensional, if to every denumerable system of
closed sets Ai s Bi ; Where Ai and Bi are disjoint, a finite

number of diaphragms Ci can be given so that [3 Ci is an empty

set. In the inverse case R is called strongly infinite-di-
mensional. The most essential results are : Theorem : Every
noncompact weakly infinite-dimensional space with a denumerable
base can be topologically embedded into a weakly infinite-di-
mensional compactum. Theorem : A metrizable space R is weal:ly
infinite-dimensional if and only if a convergent sequence of

Card 1/ 2
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On the Dimension Properties of Infinite-Dimensional 30?/38-23-2-4/10

Spaces
open finitefdimensional sets Fk exists in it, the boundary
of which = R\ L}l‘k is weakly infinite-dimensional,
Theorem : A normal space has the dimension dim R<n if and
only if to every denumerable system of closed sets ‘.*i , Bi
an (n + 1)-at diaphragn c, (with \{ cy empty) can be given.
Altogether the paper contains 8 theorems, 11 lemmata, several
conclusions and definitions. The author mentions ?.53.
Aleksandrov, B. Levshenko,and Uryson ; the paper was written
under guidance of Yu.li. Smirnov. - There are 10 references,
5 of which are Soviet, 3 American, 71 ©nglish, and 1 German.

PRESENTED: by P.S., Aleksandrov, Academician

SUBMITTED: June 13, 1958
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507/20-126-6-13/67

Sklyarenxo, Ye.
gl ST - . : -
Some Remarks on 3paces Having an Infinite Kumber of Dinmensions

Doklady Akademii nauk 555R,1959,Vol 126,%r 6,
pp 1203 - 1206 (USSR)

A regular space with denumerable base is dencted as a space;
a continuous mapping as & mapping._ The following theorems
zeneralize the results of Hagata Z Ref 1_7 t

1, For every mapping of the Cantor set onto an arbitrary non-
denumerably dimensional compactun R this R possesses & point,
the original of which is continual.

2., The set of all finitely-multiple mappings of the Cantor
complete set 2P onto an arbitrary denumerably dimensional
compactum R without isolated points is dense in the space

of all mappings of the set D':O on R &

The author thanks Yu.il. Smirnov for advice . -~ There are 5 re~
ferences, 3 of which ars Soviet, 1 American, and 1 Japanese.
Yoskovskiy gesudarstvennyy universitet imeni K.V.Lomonosova
(Moscow State University imeni 11.7.Lomonosov)

March 14, 1999. by P.5. Aleksandrov, Academicien

March 11, 1959
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SKLYARENKO, Ye.G.

ﬂepresentation of compacts having an infinite number of dimen~

sions as an inverse limit of polyhedra. Dokl.AN S5SR 134
no.4:773-775 0 ‘60, (MIRA 13:9)

1. Moskovskly gosudarstveunyy universitet im. M.V,Lomonosova.
Predstavleno akad. P.S.Aleksandrovya.

(Surfaces, Represantation of)
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SKLYARENKO, Ye. G., Cand Phys-Math Sci -- "Bicompact expansions and skiussslmsisieg
dimensioned¥y." Mos, 1961 (Mos Order of Lenin and Order of Labor Red Banner

State Univ im M. V. Lomonosov. Mechanical-Math Faculty). (KL, 4-61, 185)
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Perfect bicon .oy iinclong, Dokl, 50 osi 137 nes 12041 iT-
-p 151, (-3 . 14:7)
1. Hoslkovskiy _osud.ruty nn:,-';,' wniverslist dmunl DLV, oroncsova.
Predotavlero ainoie ::.-.c'. Yewe wlnliconirenan,
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TETI I 300 ST AT 1T 07 ] d B B S M | R ol :
FEETENY K1 ITEEY AUHST AT TR 35 81 t i 4]
HETUFIETUATE MK LTHTE G [} & ] [LiZ i |

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3

LI A AR LR U L [ CUE UM N R T KALEI 1R ALk S T LI L P T EN G TR KRR cg {1 3

SKLYARENKO, Ye.G.

P

Infinite~dimensional homogensocus spaces. Dokl. AN SSSR 141
no.4:811-813 D 61, (MIRA 14:11)

1. Moskovskiy gosudarstvennyy universitet im. M.V. "Lqmonosova.
Predstavleno akademikom P.S, Aleksandrovym,

(Topology)
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SKLYARENKO, Yo.G.

Continuation of homeomorphisms. Dokl, AN 355R 141 no,5:1045-1047
D '61. (MIRA 14:12)
1. Moskovskiy gosudarstvennyy universitet im, M.V. Lomonosova,
Predstavleno akademikem P.S. Aleksandrovym.

(Spaces, Generalized)
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SKLYARENKO, Ye. G.

"Oon topological construction of locally blcompact groups and their
quotient spaces”

report submitted at the Intl Conf of Mathematics, Stockholm, Sweden,
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SKLYARENKO Ye G,

Somp problems in the theory of bicompact extensions, IZY:“AH .
S3SR, Ser. mat., 26 no.33427-452 My-Je 62, {(MERA 15:8)
(Topology)
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SKLYARENKO, Ye.G.

< ——

Two theorems on infinite-dimensicnal spaces, Dokl, AN SSSR 143
no.5:1053-1056 Ap '62, (MIRA 15:4)

1. Moskovskiy gosudarstvenn,, universitet im. M.V.Lcmonosova.
Predstavlenc akademikcm P,.S.Aleksandrovym.
(Topology)
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_ SKLYARENKO, 1e.G.

Bicompact expansions and dimensionality. Trudy Mat, 1:(1;;,&‘1}{5,3)
Gruz. SSR 27:113-114 '6O0.
(Topology)
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SKLYARENKO, Ye.G.
' Topological structure of factor-spaces of locally bicompact
groups. Dokl,AN SSSR 145 no.5:1004-1007 162, (MIRA 15:8)

1. Moskovskiy gosudarstvennyy universitet im. M.V.Lomonosova,
Predstavleno akademikom P,.S,Aleksandrovym,
(Topology) (Groups, Theory of)
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On perfect bicompact extensions. Dokle AN SSSR 146 po.::1031-1034
0 '62. (MIRA 15:10)

1. Moskovskiy gosudarstvennyy universitet im. M.V.Lomonosova.
Predstavleno skademikom P.5.Aleksandrovym.
(Conformal mapping)
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SKLYARENKO, Ye,U.

Bicompact expansions with punctliform ontgrowths, and
cohomology groups. Izv, AN S5SR, Ser, mat. 27 no.5:1165-
118p S-0 '63, (MIRA 16:11)

1, Moskovskiy gosudarstvennyy universitet imeni Lomonosova,
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ENGELKING, R, (Warsaw); SKLYAR:HKO, E.G. (Moscow) ;

On the compactifications allowing extensions of mappings. fund
math 53 no.1:65-79 1'63.

1. Institute of Mathematics, Poligh Academy of Sciences, and
Moscow State University.
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SKLYARENKO, Ye.G. (Moskva)

i i their
Topological construction of locally bicompact groups and
fagzor spaces. Mat. sbor, 60 no.1l:63-88 Ja 163, (MIRA 16:2)

(Topology)
(Groups, Theory of)
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SKLYARENKO, Ye.G.
Vietoris-Begle theorem. Dokl. AN S3SR 149 no,2:264-267 Mr
163, (MIRA 16:3)
1, Moskovskiy gosudarstvennyy universitet im., M.V.Lomonosova,
Predstavleno akademikom P,S.Aleksandrovym,
(Topology)
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SKLYARENKO, Ye.C.

Some applications of t! theory of pe:zils in general topology.
Usp, mat, nauk 19 no,5:47-70 164 (MIRA 18:2)

BITTT B0 0TI T
BRI

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3

1 i Ty i L | L | | RS D T Y I B U O ¥ 18 A AR R Et [ 61 4 [LAGRHTY O ST EALE 2O AU L ] L KA TR L ]
e .

g finition of cohomsicgous dlmanolinslilye DOkl
532 55 HMr '65.

Te Hooksvekiy gosudarsivennyy vinivooii e

ST
i e

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



CIA-RDP86- 00513R001551020004 3

"APPROVED FOR RELEASE: 03/14/2001
FAU P e SP VP AU PRSI IR FAIFII0 Sy g e geseapeen wenns

M S0 SO L NSO 8 1 S S SO SN K X
AN 48 E G LRI L

i
SR FEE YT

scme remares or £ Pootrnikov systems. Mat, sbor.
: LT .
£2 no,1:61-44 (MRS 19:1

1. Submitted July 7, 19¢5.
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SKLYARENKO, Ye. T., Candidate Med Sci (dies) -- "Operative treatment of breaks
of the trochanteric portion of the hip". Kiev, 1959. 16 pp (Kiev Order of labor

Red Banner Med Inst im Acad A. A. Bogomolets), 200 copies (KL, No 24, 13559, 152)
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SKLYARENKO, Ye.T.

PosLerla' disiocation of the shotlder combined with fracturs
of *he anatomi-al neck in elsctrical trauma, Ortop., itravm.
i protez. ne.1:h5-67163. (MIRA 16:10)

1. Iz Ukrainskogo instituta ortopedii i trawvmatologii (dir.
doisert I.P.Alekaeyenko, rauchnyy rukovoditel' - chlen-
korrespondant AMN SSSR prof. F.R.Bopdanov).
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SKLYARNKO, Ye.T. (Kiyev, Piterskays ul., d.16, kv. 32)

Bane graft replédcement of an extensiwe defect of the proximel end

of the femur., Vestn. khir. Grekov. 90 0.419/-95 Ap%&3
' MIRA 17:2)

1. Iz Ukrainskogo nsuchno-issledovateliskogo instituta ortopedii
i travmatologii ( direktor — dotsent 1.P. Alekseyenke).

EATI-TTI L B SRR LY S S A 1 DFRR R CATR R R 1 3 N PR RIS fHOATINA %1 faed R 9d (3 pmms pemerc  Foed mEs e e D R ebemcoel K B IR DLt B R trnkstnnt weu (& (R T EREE S
S I e e T U T T TS T AT T (T 2 i F i S i R T e

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86- 00513R001551020004 3

IR L S WA IRt P G SORY 11 N N MUY (RS U S KT TAiod (1L 1117 L ¥t 1 LA L Ll A s B
DR R RO i s [T R s DL [T

SKLYARENKO, Ye.T,, kand. med. nauk

Transplantation of the p-eserved proximal end of the femur
following removal of an endoprosthesis in ankylosing spondy-
larthritis, Khirurgiiae 40 ns,5:72-75 My 144, (MIRA 13:2)

1. Ukrainskiy institut ortopedii i travmatologii (dir.- dotsent
I.P. Alekseyenko, nauchnyy rukoveditel'! - chlen-korrespondent
AMN SSSR prof, F,R, Bogdanov), Kiyev,
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SKLYARENKO, Ye,T., kand. med. nauky DROBOTUN, V.Ya. (Kiyev, ul.Frunze 122/130,
d.2,kv,120)

: droms
Posterior partial dislocation of the shoulder and the syn
of the fungtional impairment of the musculus anterior serratus,
Ortop., travm, i protez. 26 no.8:66-68 Ag '65, (MIRA 18:9)

1. Iz Kiyevskogo instituta ortopedii (dir.- dotsent I,P,

Alekssyenko),
PPN B ISR IS O Al YU TSR 1) G (B T Th AR PN § £ SRS TLEL R R PSP 31 [0 | NTIE G| RETINRS AP S5 M 1Y (TR E Jeh (R aivek £en vin K IGERT T S Eersrnaint] S S S [ Axti B 1 S et e O REED 1
BET TG ORI R BHIRRRE priad’: RO STTNGAE B 1B A S0 F FE N R T s W 1 ST TRl B F I T IR E S A8 TR ET NGV A LA A e 182 e i O A G A TR I L R B A 18 7 H e 11174 EXEiiF

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



"APP.RC?VED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3

T N T L . e T,
Hiﬁ!”,-‘—\» . 1t o .lu.l TETEETS I II |r'= | 7 [ [T LR L TGO IR N R SRl TR A -
4

USSR/Inorganic Chemistry. Complex Ccmpounds. c
Abs Jour : Ref Zhur - Khimiya, No. 8, 1957, 26431.

Author : Ryabchikov, D.I., Sklyarenko, Yu.S, and
Stroganova, N.S. T

Inst :

Title . "anomal® Valences of Rare Earth Zlements in
Processes of Their Separation, Regort IL.
Electrolytic Reduction of Ytterbium.

orig Pub : Zh, neorgan. Khimii, 1956, 1, No. 9, 195 -
1967.

Abstract . The influence of various factors on the yield
of Yb at the electrolytic reduction of a
solution containing ytterbium acetate Yb(Ae)q
and potassium citrate K,Cit with a Hg cathod®
and Pt anode was studied, Dry K3Cit was
added to the solution of Yb(Ac);; PH was ad-
justed by adding CH3COOH or KOH, ths
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ions, but the best results have been ob-

tained at the molar ratio Yb20j :
1 : 2, The yield increases wi%h

KqC1t
thé inerease

of Yb concentration in the initial soluition

from 0.25 to 2.00% of Yb§03, and
creases especially rapidly”in

it in-

the range from

0.5 to 1.0%. The obtained results are ex-
plained by the presence of a series of

mutually connected equilibria in

the system:

dissociation of Yb(A?; , formation of the

complex K3Z-Yb(git)2
reduction”of Yb3*
duction of Yb2T to YbO (amalgam).

its dissociation,

Snd
to Ybs* and, at last, re-

The forming

amalgam decomposes partially. The stability
of the amalgam rises with the decrease of the
acidity of the medium, but the stability of
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Akademiya nauk SSSR. Institut geokhimil { analiticheskoy khimii

(Rare Earth

: Redkozemel'ayye elementy; polucheniye, analiz, primeneniye
Tzd-vo AN S83R,

Elements; Extraction, Analysis and Application) Moscow,
1958. 331 p. 2,200 coples printed.

Resp. Ed.: D. I. Ryabchikov, Professor; Editorial Board: I. P, Alimarin,
Corresponding Member, USSR Academy of Sciences, I. N. Zaozerskiy, Doctor
of Chemical Sciences, R. V. Koglyarov, Candidate of Technical Sciences,
V. I. Kuznetsov, Doctor of Chemical Sciences, M. M. Senyavin, Candidate of
Chemical Sclences, and Yu. S. Sklyarenko, Candidate of Chemical Sclences}
Eds. of Publishing House: p. N. Trifonov and T. G, levi; Tech. Ed.: 8. G.

Markoviche

PURPOSE: This book 1s intended for scientists, chemists, teachers and students
of higher educational institutions, chemical and industrisl engineers, and
other persons concerned with the extraction, preparation, use,or study of

rare earth elements.

COVERAGE: This collection contains reports presented at the June 1956 Conference
on Rare Earth Elements at the Institute of Geochemistry and Analytical Chem-
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istry imeni V. I.-Vernadskiy of the Academy of Sciences USSR. The articles
treat chemical methods of separating rare earth mixtures, methods of processing
rare earth ores, fon exchange chromatography, chemical analysis,and some in-
dustrial applications of rare earths. Aside from contributing authors, the
editors mention the following Soviet scientists,who are studying rare earth
elements, rare earth deposits, extraction me thods)and the preparation of oxides
and salts: Martynov, Mel'nikov, Khrushchev, Melikov, Pisarzhevskiy, Chernyak,
Tenatar, Belousov, Zhukov and especially, N. A. Orlov,who first obtained the
majority of rare earth elements in the pure state, separated many complex
molecular compounds of these elements sand determined their specific properties.
References are given at the end of each article.

TABLE OF CONTENTS:
Foreword

- Vinogradov, A. P. Utilization of Rare Earth Elements

Ryabchikov, D. I., Yu.S. Sklyarenko, and M. M. Senyavin (Institut
geokhimii i analiticheskoy khimii imeni V. I. Vernadskogo AN SSSFE
[Institute of Geochemistry and Analytical Chemistry imeni V. I. Vernadskiy
AS USSR]), Rare Earth Elements and General Methods of Preparing Them
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Selentific Research Institutd). Separation of Cerium From Rare Earth
Flements and Obtaining It in the Pure State

Kotlyarov, R. V., and G. P. Kozhemyako (State Rare Metals Sclentific
Research Institute)r Application of Binary Sulfates for the Separation
of Rare Earth Elements Into Subgroups and Preparation of High Percent-
age Concentrates of Some Elements of the Yttrium Subgroup

Kotlyarov, R. V., and G. P. Kozhemyako. Application of Complex-forming
Substances for the Separation of Rare Earth Elements by Fractional

Precipitation of Binary Sulfates
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Andreyeva, Z. F. (Moskovskaya sel’skokhozyasystvennays akademiya imeni
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tural Academy imeni K. A. Timiryazeva, Faculty of Inorganic Chemistry) .
Separation of Elements of the Yttrium Group According to Basiclty T6

Andreyeva, Z. F., and P. N. Patkin. Preparation of Pure Yttrium 8o

Aleksandrov, B. P. (Institut geologii poleznykh iskopayemyxh AN USSR
[Tostitute for Mining Geology, Ukrainian SSR) Nickel Nitrite Complexes
and Their Role in Seperating Quantities of Rare Earth Elements Into

Subgroups 84

Senyavin, M. M., and F. D. Iozefovich. Chromatographic Separation of
Rare Earth Mixtures on a large Scale 91
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Akademiys nauk SSSR. Institut geokhimil 1 analiticheskoy khimii

Redkozemel'nyye elementy; polucheniye, analiz, primeneniye (Rare Earth Elements;
Production, Analysis, and Use) Moscow, Izd-vo AN SSSR, 1959. 331 p.
5,000 coples printed.

Resp. Ed.: D. I. Ryabehikov, Professor; Eds. of Publishing Fouse: D. N. Trifanov
and T.G. levi; Tech. Ed.: 8. G. Markovich; Editorisl Board: I. P. Alimarin,
Corresponding Member, USSR Academy of Sciences, I. N. 7aozerskly, Doctor of
Chemical Sciences, R. V. Kotlyarov, Candidate of Chemical Sclences, V. I.
Kuznetsov, Doctor of Chemical Sciences, M. M. Seuyavin, Candidate of Chemical
Sciences, and Yu. S. Sklyarenko, Candidate of Chemical Sclences.

PURPOSE: This book is intended for chemists {n zeneral and for ‘geochemists and
analytical chemists in particular.

COVERAGE: This collection of erticles consists of reports presented at the Rare
Earth Elements Symposium held in June 1956 et the Institute of Geochemistry
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Rare Earth Elements (Cont.) g0v/2402

and Analytical Chemistry imeni V. I. Vernadskly. The book may be divided in-
to three sections: the characteristics, uses and production of rare earta
elements {REE); the methods of analyzing HEE; and the application of iz-
dividual rare earth elements and REE mixtures in the glass acd metallursical
industries, and their use as catalysts. Consideradle space is devoted 5o the
application of ion~exchange chromatograpby ir the production of pure fomed

of all rare earth elements. The combirnationsof this method with other methols
in separating REE on an industrial scale are discussed by D. I. Rysbzhiknv,

Yu. 3. Sklyarenko, and M. M. Benyavina. themical methods of separating

REE compounds are discussed by I. M. Zaozerskiy (vho 18 sald to be the rirst
1n the USSR to develop methods of processing BREY, . V. P. Kotlyerov, . F.
Andreyeva, A. V. Nikolsyev, and G. P. Aleksandrov. Quantitative {-ray speciral
analytical methods are described by E. Ye. Vaynshteyn, and cheminel metiails

of analysis by I. P. Alimarino aud F. I. Pavlotskaya. The determinatioasef

REE impurities in pure products and atomlc maherials are discussed at leaghhb

in three articles by A. N. Zaydel' end his associates. All articles are ac-
companied by photographs, diagrams, tables, and bibliographic references,

TABLE OF CONTENTS:

Foreword 3
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Vinogradov, A. P. Utilization of Rare Earth Elemerts 5
Rysbchikov, D. I., Yu. S. Sklyarenko and M. M. Senyavin. Rare Earth
Elements and General Methods of Obtaining Them 9
Cerasimovskiy, V. I. Geochemistry of Rare Earth Elements 29

Volkova, M. I. Causes for the Variation in the Specific Grevity of
Kaibiny Apatites 42

Zsozerskiy, I. N., and P. N. Patkin. Seraration of Cerium From Rare
Eerth Elements (REE) and Its Preparation in Pure Form 48

Kotlyarov, P. V., and G. P. Kozhemyako. Use of Binary Sulfate in
Separating REE Into Sub-Groups and in the Production of High Content
Concentrates of Certain Elements of the Ittrium Sub ~-Group 55

Kotlyarov, P. V., and G. P. Kozhemyaxo. Jse of Complex Forming Sub-
stances 1n Separeting REE by the Method of Fractioral Precipitation
of Binary Sulfates
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Nikoleyev, A. V., A, A. Sorokina, anod A. 8. Meslenaikova. Chemical
Research and the Separation of REE (Production of Ce aad Ia. Con-
centrates of Pr and Nd of the Heavy Fare Earth Elements)

Andreyeva, Z. F. Separation of the Rlemanba of Shaz Thbriam Sub-Growp
by Pasicity

Andreyeva, Z. F., and P. N. Patkin. Froduction of Fare Titrium

Aleksandrov, G. P. Nickel-Nitrite Complezes and Thelx "Tilization in
Separating the Total Mass of RFR Into Subh-Troups

Senyavin, M. M., F. D. Tosefovich. Larje Aeala Chrouetographic
Seperation of REE Mixtures

Andreyeva, Z. F., T. V. Kishchenko, N. V. Bredenfel'd, and O. I.
Rozhdestvenskaya. Trilon B in an Ion-Exchange Separation of the Rarer
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Andreyeva, Z. F., and A. S. Kostygov. Characteristics of Trilon A
and Trilon B in an Ton-Exchange Separation of Elements of the Cerium
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APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



"APPROVED FOR RELEASE: 03/14/20
L x“ _ !v|| T IR Il / 01 CIA-RDP86-00513R001551020004-3

SE A e R | I i
T | 1] LUFE PIE S RBEEE 53] ERHFRR TSI B RFS G promr geaanisss uarvine igg

Rare Earth Elements (Cont.) sov/2402

Martynenko, L. T. Certain Problems of Chromatographic Separation of REE

Dodonov, Ya. Ya., V. P. Khremov, V. S. Kolosova. Proceas of the fSep-
aration of Elements of the Cerium Sub-Group by NSK Cationite

Cherneva, Ye. P., N. N. Tunitskiy, and V. V. Nekresov. Separation of
HEE by the Counter Flow Chromatography Method

¥olosova, G. M., and M. M. Senyavin. Separation of REE by Anionites

Skiyarenko, S. I., I. E. Krauge, and V. A. Morozove. Comparative Evalu-
e+inn of Electrochemical Methods of Producing Ttterblum

Troitaskiy, K. V. Study of the Method of Sepamﬁim; radiolsotopes on
Paper Filters for the‘ Purpose of Cbtalning ra*Tyithout a Carrier

Alimarin, I. P., and F. I. Pavlotskaya. The Separation of Rare Earth
Eiements in the Form of Oxalates and Fluorides in the Presence of
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The Electrolytic Reduction of Sannrium SOV/?H-4-9-9/44

7—
[Me(ﬂit)2 “7. 3) The influence of the initial concentration

of Sm (Tzble 3, Fig 3) was evident in vields rising with in-
creasing concentration. 4) The influence of temperature was
also investigated (Table 4, Fig 4). A temperature rise produced
a lower yield. Thus, a congiderable sinilarity to yi{terbium

was found, and an 86.6% yicld of samarium attained. There

are 4 figures, 4 tables, and 7 references, 1 of which ig Soviet.
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50V/78-4-12-5/35
AUTHORS @ Ryabchikov, D. I., Sklyarenko, Yu. 5., Stroganova, ¥. S.

TITLE: Electrolytic Reduction of Europium

PERIODICAL: Zhurnal neorganicheskoy xhimii, 1959, Vol 4, Nr 12,
pp 2682-2687 (USSR)

ABSTRACT: In an earlier paper (Refs 1y 2) the authors put forward various
assumptions on the chemical processes taking place in the elec-
trolytic production of ytterbium- and samarium amalgam from the

acetatesof these rare eerths in the presence of potassium
citrate. The assumptions proved to be useful since the yield of
these rare earths could thus be increased, By this process
europium can be produced easily and with pufficiently high yield.
Howaver, its reduction was studied especially to indicate
the common charagter of this process for all three rare earths,
and to detect jndividual differences. The investigations con-
cerned the following problems: 1) the effect of the electrolyte
acidity upon the yield in europium (Table 1, Fig 1). With
pH = 3 no Eu amalgam is formed as yet. Between 3,0 - 3.8 the
yleld rapidly increases; afterwards it glowly rises up to
a pH-value of 5.0; the further pH-rise does not affect it.

card 1/3 2) Theeffect of the addition of potassium citrate upon the Eu
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Electrolytic Reduction of Europium S0V/768-4-12-5/35

yield (Table 2, Pig 2). Data indicate that Eu amalgam, but,
only with a yield of about 70%, can be produced from the acetate
solution even without any addition of potassium citrate. The
yield is independgnt of the citrate ooncentration within a wide
range (Eu’t : Cit’~ between 1 : 2 and 1 : 6). 3) The effect of
the initial concentration of Eu on the yield (Table 3, Fig 3).
The yield is increased but little by higher Eu concentration.
4) The effect of temperature on the Eu yigld (Table 4, Fig 4).
Maximum yield is attained between O and 5~ , further temperature
rise reduces the yield. Corresponding data for Yb, 3Sm, and Eu
are listed in tables 5-8. They indicate that under equal condi-
tions of electrolysis the yield increases in the order Sm - Yb -~
- Fu. A modification of the experimental conditions has the
game effect on all the three elements so that the chemical
processes with the three elements are likely to follow the sane
scheme. The intensity of the effect of the individual factors,
however, is different. Yb offers maximum yield at an optimum
pH whereas the yield of Sm and Eu is fairly independent of the
pH within a wide range. For Sm and Yb there exists an optimum
citrate concentration, while the Eu yield is hardly affected

by the latter. The authors are studying the possibilities of

Card 2/3 employing these deviations of the behavior of the three rare
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Electrolytic Reduction of Europium S0V/78-4-12-5/35

earths for an electrolytic separation of thege elements. There
are 4 figures, 8 tables, and 6 references, 4 of which are Soviet.

ASSOCIATION: Institut geokhimif i analiticheskoy khimii im. V., I. Vernadskogo
Akademii nauk SSSR
(Institute of Geochemistry and Analytical Chemistry imeni
V. I. Vernadskiy of the Academy of Sciences, USSR) b%,//

SUBMITTED : July 12, 1958
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1. Institut istorii yestestvenoznaniya i tekhniki AN SSSR (for

Trifonov).
(Rare earths)

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001551020004-3"



CIA-RDP86-00513R001551020004-3

03/14/2001

"APPROVED FOR RELEASE

i
g

&
L BB
| e
= b
= e
b= I g
= [ i il
= | ke
£ i .
= !
= r.b
=
{ ¢ \,
==p ~
5 ™~
m i /./
= sy
z ~ =
=l 8/ pava e
E o
S 1
= = 9OTINTTTIA0_L¥OI0RIg JTeUL 2O WETAT =
& . S33TE004 [UR STRISK QIINZ-RIwY JO BOPTITLE 1601 SO H PV saaleqy '
= Se—
=l 35 UL pekemiwosyy fnaar ‘emieester S E7ULS Jiv-elwy ST swiasesnguy I
=A TYSINEYSeagslyd Jo uoiisdirasany TTURqlAVe Che el pus Y gs Teacqiezer WJ,/:
S ' i
= R Ejefinzscery £3 RLOTTY UOTITYEY wriyosy G
=t Uy Rauled puv ‘mruvyiovl-entesatry ‘mmjzeg-anirenBey ‘grorsiue-eTaten
B 'WnliegeersnTw o gataonpoad TVUSHITIYTE T B RGN A TREuIIor
Z| ~
: ¥AY ~  eaqy dugom o 1
f o] '33. 291 _..ehh&
W SAIITLIRTRE0S TUV Slusaaly QIIvG-alvy ‘axuesvd[Ag ‘gn) puw ..u.kn ADRROY ../A
= e
= SI0TIY KNISENOYA J0 STIDNTLNd %0 202447 YITRD OKY ~
= STPIIN HINYE-SHTE AT INVd e
.ml "l eLo7TY B31 puw TIuLIT7 JO eDUNyEIEey GoiFOLIay ¢ P

TaTa vaw ATLis{es <1t teRUATTTICY Y TeX ‘WacqAntD c1-¥ '*

TILT/A08 (*380D) sTvieyk alvg

7 snfeor wigenvs mmosory T o

33¥I-E344D O RAINYITE *1T Xvd !
. CERIVIIIR MY JO eSie [Twemysow "wvueLw, S ona ‘
1m wm.n- uut FOTITIVUCSIAd O pedenceip eqw A-nnmﬂ ”N““nsqdnc«."“
n-wlﬂ.u.h ”“.Nwﬂwu“owmznlnu tvioeds qatm edo(te puw POUTTVIS 7 (oeqe

N s L2-F IR ndﬂmﬂdﬂl 2TeiIed J0 1o »

o o..”. “”1- «,oa-:..i«u.r.- €2216Le (voriy08Te caaonunzua.wmwcnnuwnh“d““"
n.dm..c; n..n.c.ln n"u-..n P fTvireswr Bapyvidosasers LV Y34 11T Mupinanlnep » pe

LI T el cpezliwuv 8% siwess [uw ELerTe enyssudve Jo cetasadosd bo

. FIVis iiwe-savz jo 1%027e gy crdorie aysys purteniqo ' s
Ll Ha::umﬂ_.:u« R1IA Paote PORENIRIP puw ﬂ-»cu-w.a -uun-“uoudmw“”-ho ”Mﬂ“ﬂ
”n-a_..w_..’ n.nu.:w scwq-zeddod ﬂc-an:-.:uﬂ ‘sloTiw [wiecesiwa jo gaot3eRTqevaat
- o 58y LYol 4BQTBACK UF ETEN 8308305 jo Lmwpwvoy (L2amTreisk Jo eymytas
N o 33 UT P18 '8L01[Y {mioK-eIwy U0 BrTsiejudy VITUN-TTY 18274 #Q3 7% Peiens
TPV pejuersad eren yotya cxoded T827Uq083 sutwquod uoyicey(00 'nw IRIVEZADD

IR
'
;
.
i
.

-ie

St A |

.,.1. .noau-ua«‘u-um«duo ¥1OCHIE JO riuspnis L3 pesn eq osre Lww
n...umamx”u .n..u:l.:uq.unvloﬂvqu FUR Putpring-eutysve eyy oy -»!..v-u: «.n.m .-M"uu«-hh
F0sciise teatdmiivion 07 pojussur ey wegopyre J0 U0TIe1100 TN 13SOJENg

- R e . *wasl qu e
- T'FZ "Rl fvaslvawy ‘g 1senop Yoystiang Jo 'pg nsunvﬂ.nw.amﬂw".uu m.n

X .,.-m-.:dnx BEACSYDTUYAS-Ougonwn Tid TwiTRiew wixpes od wlpteiwo:
ETE fnikmiTegee snijysug "¥SSS Anwu sliwepexy  tsetouedy wﬂwoqu&n

L X . . *pequtad weidoo i@
”r ..n.v...nmnua....nuc..cr “Eunuz (RLOTIY (vion-e2wy uo eousisuny noMnum-.mq n-wMN
o g% srcpaeegez: IsfoTTy puw wiviey $imy) cccLpray !lawpde § LpTeren slyxpey
LibL "mooETH '3R]  cao7rwien SXTAPes weav(de od efjuwgoysesos aloustioroey

v /08 RILIYIIONXT 2002 I ESTH

2 R AR U

CIA-RDP86-00513R001551020004-3"

03/14/2001

APPROVED FOR RELEASE



IIA
PPROVED FOR RELEASE: 03/14/2001

RS LR R M X W ae
- M fieid 3 3 2 NS R SR
il WS RIS IR R SEPH- -1 (ol A LR S O R BN |
E 1 % 2 P EHE BRI N EHEH

§ 5200

AUTHORS:

TITLE:

PERIODICAL:

7zxT: This

iwwnnwmwwnwsfﬁ;BI"mss-oos13Fu"D1551020004m3

25051
s/C7> 61/016/004/@01/5@4
B107/8207

Sklyarenko, Yu. Sy Sklyaren¥o, 1. S., and Chutukove, T, L.
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on of thermogravimetry in analytical chemistry-
on s Thermogruvimetric study of lanthanun cpvhon 2

naliticheskoy khimii, Ve 16, no. &, g . Y - 0

of the thermal vehavior of 1anthanum cartonite proci-
chloride solutions with alkell carbonate. 1 E, 0.0 -
lanthanum chloride were prepered from pure lanthanun
nate was precipitated herefrom with sotassium car- v)<

H2O of the precipitate is shown in Fig. 13 the anhydrous car-

03)3 ig stable between 300 and 40000. The plateau petween 550

rresponds t

o the compound of the empirical molecular formula

The course of the curve shows, nowever, variations: The curves

jpitates from concentrated solutions &re higher and washing of

ate with va

ter entails @& considerable fail of the curve.
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The best way of explairning these effecta would be by hydrolysis; in this
case, however, & higher precipitation temperzture should cause a consider-
able effect. This is not the case: the behavior of a precipitate obtained
from G.0% I solution at 60 - 70°C corresponds exactly to curve (3). A
second possibility is that potassium chloride is co-precipitated. If, in-
stead of potassium carbonate, ammonium carbunate is used for precipitation,
thermogravimetric analysis reveals a similar behavior of the precipitates
(Fig. 3}, Therefore, it is proved that the composition of the precipitates
is independent of concentration (Ref. 8: Preiss I., Dussik A., Z. anorg.
Chem. 131, 275 (1023)). Further studies showed that the compound of the
empiricel molecular formula La203-CO2 is suitable for weighing in gravime-

tric determinations. Ammonium carbonate serves as precipitating agent, the
precipitate is annealed at 600°C. There are 3 figures, 2 tables, and 18
references: 7 Soviet-bloc and 11 non-Soviet~bloc. The four references to
English-language publications read as follows: Guill L. L., Salutsky M. L.,
Analyt. Chem. 24, 1453 (1952); Salutsky M. L.y Quill L. L., J. Amer. Chen.
Soc. 72, 3306 17950); Bellon §. E., National Nuclear Energy Series Manhattan
Project Technicel Section, Div. IV, Vol. 9, Book 3, paper 296, p. 1706.
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t. Toronto, Ld. lic Graw-#ill company; 1951; Duval C., Inorganic Thermo-

avimetric Analysis, London, 1753.
V. I.

gr
ADS0CIATION: Institut geokhimii i anealiticheskoy khimii im.
Vernadskogo AN 55SR, Moskva
(Institute of Geochenistry and Analytical Chemistry imeni V. I.

Vernadskiy .S USSR, lloecow) ’
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D205 D307
S UEQRG: _/EE}!EEEEEEL,291~S"and Yang Yu-Liang
PITLS acsional crystallization of "didymium" in the form

douple nitratesd

?”?TODIC.&L: 7aarnal prikladnoy ¥himii, vV 35, NOe. 5, 1962, 1010~

crassicas fractional crystallization petnod was rried
ative investigation of the diiferent methods of qepa—
3 and PT. Two double salts are usually employed: RﬂNOB)a.
ZNH.X03.4H2O and 23(N03)3.3Hg(N03)2.24H20; where R = Nd or PT» the
second one peing recommended. A usual rare earth pother liquorﬂwas
used IoT investigation after the separation of Ce, L2, Sm and =4

aonsaining spout 12 g/l of rare eartns as simple nitrates. 1 total
oS & 1 was usel. of the total rare eartn i

9

g% - Pry04 and tne Test ce, La and gn oxides. A calcula‘f,ed am-
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RYABCHIKOV, D.I., prof., otv, red.; VAGIkA, N.S., kand. tekhn,
nauk, red.; KORCHEMNAYA, Ye.K., kand. khim, nauk, red,;
RUSANOV, A.K., doktor tekhn. nauk, red.; RYABUKHIN, V.A,,
kand, khim, nauk, red.; SENYAVIN, M.M., kand, khim, nauk,
red,; SKLYAREWKO, Yu.S., kend. khm, nauk, red.; STROGANOVA,
N.S., nauchn, sotr., red,; MAKUNI, Ye.V., tekhn. Ted,

[Rare-earth elements] Fedkozemel'mye elementy, Moskva, lzd-
vo AN 8SSR, 1963, 391 p. (MIRA 17:2)

&
1, Akademiya nauk SSSR. Institut geokhimii 1 hﬂlit,lcheakoy
khimii,
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. ACC NR: AT5026382 SOURCE CODE: UR/0000/65/000/000/0274/0293 4.

' 55 | | o
AUTHOR: Ryabchikov, D. I. (Corresponding member AN SSSR); Senyavin, M. M.;~/ C’
Sklyarenko, YP',S!, » ECE fki
ORG: None 5 S QT’

: 4 /,l" : i
TITLE: Complex compounds of rare earth element$ and their uses in the production -
and analysis of pure rare earth elements ‘ ' '

55
SOURCE: AN SSSR, Institut geokhimii i analiticheskoy Eﬁimii.,Sovremennyye .
metody analiza; metody issledovaniya khimicheskogo sostava I stroyeniya veshchestv -
(Modern methods of analysis; methods of investigating the chemical composition

and structure of substances), 274-293

TOPIC TAGS: complex molecule, rare earth, ion exchange chromatography, paper
chromatography, metal extracting, crystallization, rare earth element

ABSTRACT: The article reviews the authors' research in the Eield of rare earth
complex compounds. Results of reported studies of the composition, structure, and!:
stability of these compounds are presented, The chemical mechanism and selection :
of conditions of separation of rare earth mixtures are discussed at length in :
~ relation to fractional crystallization, extraction, partition chromatography, ion i
‘card 1/2 1
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facilitated the production and applications of rare earths by ghedding 1ight

on the processes involved and thus permltting
for their realization and for the analysis of

has: & figures.
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AUTHOR: Sklyarevich, A. N. (Riga)

TITLE: The representation of a nonsteady linear differential
operator polynomial in the form of a sum of steady
operators

PERIODICAL: Avtomatika i telemekhanika, v. 22, no. 3, 1961, 297-305

TEXT: It is shown in the present paper that any nonsteady linear
differential operator polynomial may be represented in the form of a

sum of steady operators with the respective kernels. The author gives a
calculation method of determining all components in this mode of representa-
tion. A formula for transforming linear operators is given in an appendix.
This formula is used in theoretical studies and in determining the

structure of automatic control systems. The examination of the latter may
in many cases be simplified if the equation §(p, t)x = f(%) (1) which
expresses the behavior of the system is written in the following form:

gi%@k (p) [?k(t)x] = f£(t) (2). @(p,t) denotes the given nonsteady

card 1/6
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operator, x(t) is the required reaction to the perturbation f(t), @k(p)
denote the known steady operators, and ?k(t) the known time functions.

The case with s = 1 is a special case of Egq. (2), where the investigation
of a nonsteady system may be traced back to an investigation of a steady
system. The autnor states the conditions of such a reduction and determines
the calculation method for the transformation of (1) into (2). The follow-
ing assumption is made: @(p, t) is a differential operator if it can be
expanded into a Taylor series with respect to pEEfd/dt; @(p, t) is
nonsteady when it depends explicitly on the variable with respect to

which it is derived, and it is steady if this is not the case; the
nonsteady operator @(p, t) may be reduced to the steady operator §1(p)

with the kernel ¢(t) if the equation @(p, t)x = @1(p)[@(t) x] (3)

holds for an arbitrary and sufficiently differentiable function x(t).
The reduction of ®(p, t) to ¢(p) with the kernel 9(t) is expressed
by $(p, t) = $(p)[g(t), where the arbitrary function x(t) and the
off-bracket are omitted for short. It is shown that @(p, t}) may be
expressed in the form of steady operators with the respective kernels:

card 2/6
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(D(p, t) = Zi:ék(p) P?k(t) (4). FPirst the authnor examines the conditions

on which @(p, t) may be reduced to the steady operator @1(p) with the
kernel q(t). This condition is obtained by using the formula

(1)1(1:)[(@(1:) = ¢(t + q) @1(;)) = P(p, t) (5) which is derived in the

appendix and a special case of which has been given without derivation

in a paper by A. V. Solodov (Ref. 1: Elementy teorii lineynykh sistem

s peremennymi parametrami. Izd-vo AIA im. Dzerzhinskogo, 1958 (Elements
in the theory of linear systems with variable parameters, publishers

AIA imeni Dzerzhinskiy, 1958)). 1In this case, the identity q== 0/dp holds.
It is shown that §(p, t) may be reduced to a steady operator if

functions ?(t) and @1(p) are existing, satisfying the following equation:

o ¢) ¢, )
d(ps t) =gt + a) P, (p) = Eo i ?; d (8). The functions X
- r

q(t) and d&(p) are determined, if such a reduction is possible and if
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(9). The author assumes that

Introducing i = k - r and j = 1 - r, as well as aibj = dij (15), he

(16).

The matrix of the quantity “dijl is determined from Eq. (16) according

R.
y LAY (e sl ()
. -1 i+r)! (J+7r)!
obtains the formula dij = L r!t it j! Cisr, jer

to the matrix of the known coefficients “cij “. When the matrix of the
quantities dij | is known, the matrix of the coefficients Ildij|

corresponding to this matrix can be determined from the formula
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The representation of a nonsteady ...

R

ij
1 . N
c.. = 2 ' (i + r)? (% + r)! d . (17). The author then obtains
ij =0 r! i! j! i+r, J+r

the formulas d, = a;by = a4 (20), bj = dmj/dmn (21), and ay = Cyp+

b, = cmj/cmn (22). From these he ascertains the coefficients of

J
5@1(9) and g(t) if @(p, t) may be reduced to (§1(p) with the kernel g(t).
R

00
1

Finally, the formula d(p, t) = j ,(pk(p) [qk(t) (24) is obtained.
k=1

This proves that it is possible to reduce any nonsteady operator problem
to the sum of steady operators with the respective kernels. On the basis
of the fact that Eqs. (16) and (17) are linear in d; ; and ¢y 4 the follow- JK:

ing method of determining @k(p) and qk(t) is recommended. The matrix

of the quantities dij is determined from the matrix of the coefficient
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The representation of a nonsteady ... B116/3209

l ij “ of the operator @(p, t}. This matrix is represented in ize foro
h

of a sum of first-order matrices in such a way that, when adding up the
first k matrices of this sum, the following matrix comes out; The k
upper lines and the k outer right columns contain the same elements as
the matrix of the quantities " dij |, The upper line and the outer right
column with non-zero elements are taken out. This matrix is a matrix

of the quantities dij 1 which corresponds to the operator (ik(P)[Qk(t)'

i
i

The coefficients bjk of the operator @k(p) and the coefficients &)
of the kernel ?k(t) are determined from formulas which differ from

Egqs. (20) and (21) only in the indexes. There are 3 Soviet-bloc
references.

SUBMITTED: October 1, 1960
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